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It  seemed probable,  from previous  experimentation, that in  sala- 
manders the thyroid attains the highest degree of its activity during 
the  time  of  metamorphosis.  Since  the  decrease  in  the  size  and 
weight of the animal, the considerable destruction of tissues, and the 
exophthalmus  are  the  most  outstanding  symptoms  during  meta- 
morphosis, it was suggested that at this time the thyroid functions in 
an excessive  manner.  If  this  assumption  is  correct,  the  unusual 
condition of the thyroid during metamorphosis should be  expressed 
in the growth curve of this organ.  The following observations seem 
to  prove  that  the  growth  of  the  thyroid  during  metamorphosis is 
characteristic and does not correspond to the growth of the animal as 
a whole, or to the growth of other organs. 
The relative weights of the  thyroid and postbranchial body were 
found by reconstructing the organs (exclusive of the connective tissue 
and blood vessels) from wax, after the method of Born, at a magnifica- 
tion of one hundred times. 
The  weights  of  both  organs,  relative  to  the  size  of  the  ani- 
mal,  were  expressed  by  the  quotients  ~/'weight  of  organ 
body length  and 
~/weightof organ 
total length of animal"  The first quotient  is  the  better  value,  as 
the  body  length  is  more  reliable  than  the  total  length.  It  was 
found that  the quotients, when plotted against  the  age  of  the  ani- 
mals, give a  curve closely approximating a  curve obtained from the 
weight of  organ 
quotient Weightofanimal"  The  first  curves,  however,  are  better 
than the curve plotted from  the weight of the  animal,  as  the  two 
former values  are more significant than  the weight. 
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In  Fig.  1  the  weights  of  the  organs  (wax models),  the  quotient 
:'v/0rgan weight for both organs, and the body length of the animals 
body length 
are plotted against the age.  The material is composed of three series 
of Ambystoma opacum, which hatched at slightly different times, but 
are the offspring of the same female, and were kept under the same 
conditions;  the  older  animals  (A4, W2,  CXXXVI~,  XIV4,  Stock  2, 
and Wc~5) are normal animals, but from different females and seasons. 
The animals represent stages from immediately after hatching up to 
4½ years.  The beginning of metamorphosis was taken as coincident 
with the first skin-shedding.  As it was found that the time elapsed 
since the first skin-shedding was of far greater influence upon the size 
of the thyroid than the age, the former value was substituted for the 
latter from the time of skin-shedding on. 
The absolute weight of the thyroid gives a curve essentially similar 
to the type of curves well known for the growth of whole organisms, 
except that there is a rather considerable amount of variation at the 
time of the first skin-shedding.  It is,  however, noticeable that  the 
most rapid rise takes place just at the time of skin-shedding (the last 
larval animal, of an age of 123 days, was just in the process of skin- 
shedding when killed).  Both these conditions, the variation as well 
as the sudden rise, indicate that at this time an abrupt change must 
take place in  the thyroid. 
The same fact seems to be expressed even more dearly if the quotient 
"~/thyroid weight is examined.  Again it is noted that an abrupt rise 
body length 
of the curve takes place at the time of the first skin-shedding, which 
ends 30 days after the first skin-shedding. 
The rise of both the absolute and the relative weight of the thyroid 
becomes the more noteworthy as the curve of the growth of the body 
shows a drop.  The growth of the thyroid does not follow the cessation 
of growth and diminution of size of the whole animal which occurs 
during metamorphosis.  This fact is well expressed in Fig. 2.  Data 
from animals kept under the most varied conditions, hatched from eggs 
of  different females,  and  at  different seasons  (from  1916  to  1922) 
have been used in this chart.  Some of the animals have been very 
abnormal, due to the experimental conditions employed.  Only those pu~ 
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without a ring aro  .und the central disc are normal animals.  The black 
discs indicate larvae,  the white discs, metamorphosed animals.  The 
quotient ~' thyroid weight is plotted against the total  length of the 
length of animal 
animals.  The increase of the quotient at the time of metamorphosis 
is so considerable, that it overshadows the effect of the differences in 
the experimental conditions; in general, the quotients for the meta- 
morphosed  animals  are  above  those  for  the  larva~.  The  largest 
quotients are those of animals killed between 13 and 30 days after the 
first  skin-shedding  (along  the  llne  corresponding  to  45  mm.  total 
length); those killed on the day of skln-shedding and up to 13 days 
a~ter  have  smaller  quotients  (along  the  line  corresponding  to  60 
ram. total length).  Later on the quotients again become smaller. 
It should also be mentioned that the thyroid body quotient, before 
the first skln-shedding, shows two periods during which it seems to 
be constant, but different for both periods (Fig. 1).  The first period, 
during which the quotient is lower, corresponds to the period of limb 
development.  The  second period  extends  from  the  completion of 
limb development close to the first skln-shedding (up to 123 days of 
age, at which time the shedding of the skin just started).  It is not 
possible, at present, to say if any importance should be ascribed to 
this fact, as only one series was available to test this point. 
The peculiar behavior of the thyroid during the period of meta- 
morphosis becomes still further elucidated by comparing the growth 
of the postbranchial body with that of the thyroid.  The postbranchial 
body  of  Ambystoma opacum, contrary  to  Baldwin's  findings  !  in 
A mbystoma maculatum, was found to persist throughout life up  to 4½ 
years.  Neither atrophy nor fusion with the thyroid, as observed in 
higher vertebrates, takes place. 
As  compared  with  the  thyroid,  the  postbranchial  body  grows 
very little (Fig. 1).  It not only lacks the sudden increase at the time 
of the first skin-shedding, but,  on the contrary, shares in the drop 
exhibited by the growth curve of the whole animal at that time.  Like 
the  animal's  body,  it  begins  to  grow  again  some  time  after  skin- 
shedding, but the growth is very slow. 
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In comparing the curve of the postbranchial body quotient with the 
corresponding curve  .of  the  thyroid,  it  is  noted  that  it  moves  in 
exactly  the  opposite  direction.  It,  too,  shows  two  periods  before 
metamorphosis corresponding exactly to  the periods of the thyroid 
quotient; but for the postbranchial body the quotient is lower during 
the second period.  On the whole it seems that the larger the relative 
size of the thyroid, the smaller the relative size of the postbranchial 
body.  This point, however, needs further tests before any significance 
can be attached to it. 
The growth of both the body of the animal and of the postbranchial 
body are interrupted  at  the time  of metamorphosis.  The  thyroid, 
however, does not share in the cessation of growth; consequently, the 
thyroid body quotient shows a sudden and considerable rise beginning 
at the time of the first skin-shedding. 
The writer feels indebted to Miss Frances E. McGowan for valu- 
able assistance rendered in the course of his work. 